Reversible secretion of glycosaminoglycans and proteoglycans by cyclically stretched valvular cells in 3D culture.
Mitral valve leaflets and chordae have been shown to contain different amounts and proportions of glycosaminoglycans (GAGs) and proteoglycans (PGs) corresponding to in vivo normal or diseased cyclic strain patterns. To understand the effect of cyclic strains on GAG/PG synthesis by valvular interstitial cells (VICs) isolated from valve leaflet and chordae separately, porcine VICs were seeded within collagen gels and alternately stretched or relaxed for 24 h periods for one week in a custom-designed tissue engineering bioreactor. We found cyclic-stretch-induced upregulation of total GAGs and of individual GAG classes secreted into the culture medium. Leaflet cells showed a delayed response to stretching compared to chordal cells, but altered the proportions of various GAG classes they secreted during the culture duration. Decorin and biglycan PGs were slightly responsive to stretch. We demonstrated that mechanical stretch and relaxation conditions reversibly regulate GAG and PG production in a novel 3D model of valve tissues. This is the first study using cyclic strains to modulate GAG/PG synthesis by valve cells and our results may have implications for the remodeling of the mitral valve as well as other tissues.